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REMARKS 

The Notice of Non-Compliant Amendment dated October 5, 2007, indicates that a 
complete listing of the claims is not present in the Response to Office Action filed on July 19, 
2007, in that claims 78-79 are missing. Applicants respectfully assert that the listing of the 
claims is complete and does contain claims 78-79, as indicated by the attached Exhibit 1, which 
is a printout from the Image File Wrapper on the USPTO's website of the July 19, 2007, 
Response as filed. 

Applicants respectfully request entry of the present response and the Response filed on 
July 19, 2007, and withdrawal of the Notice of Non-Compliant Amendment. 

Please contact the undersigned agent if there are any questions. 

To the extent necessary, a petition for an extension of time under 37 C.F.R. 1.136 is 
hereby made. Please charge any shortage in fees due in connection with the filing of this paper, 
including extension of time fees, to Deposit Account 502624 and please credit any excess fees to 
such deposit account. 

Respectfully submitted, 

McDERMOTT WILL & EMERY LLP 

/Deborah L. Cadena/ 

Deborah L. Cadena 
Registration No. 44,048 

Please recognize our Customer No. 41552 
as our correspondence address. 



4370 La Jolla Village Drive, Suite 700 
San Diego, CA 92122 
Phone: 858.535.9001 DLC:llf 
Facsimile: 858.597.1585 
Date: October 16, 2007 
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09/876,187 Confirmation No.: 5845 
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Falk, Anne Marie 



Examiner: 



RESPONSE TO OFFICE ACTION 



Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 



Sir: 



Responsive to the Office Action mailed January 19, 2007, entry of the following 
amendments and consideration of the following remarks is respectfully requested. 

Amendments to the claims are reflected in the listing of claims which begins on page 2 of 
this paper. 

Remarks begin on page 7 of this paper. 
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AMENDMENTS 
Please amend the claims as follows: 

1 . (Currently amended) A method of differentiating progenitor cells to produce a 
cell population containing neuronal cells protected from apoptotic cell death , comprising the 
steps of: 

(a) contacting said progenitor cells with a differentiating agent; and 

(b) introducing into said progenitor cells a nucleic acid molecule encoding a MEF2 
polypeptide or an active fragment thereof, 

thereby differentiating said progenitor cells to produce a cell population containing 
protect e d neuronal cells protected from apoptotic cell death , 

2. (Original) The method of claim 1 , wherein said MEF2 polypeptide is human 
MEF2C, or an active fragment thereof. 

3. (Original) The method of claim 1, wherein said MEF2 polypeptide is 
constitutively active. 

4. (Original) The method of claim 3, wherein said constitutively active MEF2 
polypeptide is a MEF2/VP16 fusion protein. 

5. (Original) The method of claim 3, wherein said constitutively active MEF2 
polypeptide contains one or more serine/threonine to aspartic acid/glutamic acid substitutions in 
the MEF2 transactivation domain. 

6. (Original) The method of claim 1 or claim 3, further comprising inhibiting 
caspase activity in said progenitor cells. 

7. (Original) The method of claim 1 , wherein said progenitor cells are human stem 

cells. 

8. (Original) The method of claim 1 , wherein said progenitor cells are embryonic 
stem cells. 
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9. (Original) The method of claim 8, wherein said embryonic stem cells are human 
embryonic stem cells. 

1 0. (Original) The method of claim 1 , wherein said progenitor cells are 
hematopoietic progenitor cells. 

1 1 . (Original) The method of claim 10, wherein said hematopoietic progenitor cells 
are human hematopoietic progenitor cells. 

12. (Original) The method of claim 1, further comprising selecting CD133-positive 
human progenitor cells. 

13. (Original) The method of claim 1 , further comprising selecting CD 1 33- 
positive/CD34-positive human progenitor cells. 

14. (Original) The method of claim 1 , further comprising selecting CD 1 33- 
positive/CD34-negative human progenitor cells. 

15. (Original) The method of claim 1, further comprising selecting CD133- 
positive/CD34-negative/CD45-negative human progenitor cells. 

16. (Original) The method of claim 1, further comprising selecting CD34- 
negative/CD38-negative/Lin-negative human progenitor cells. 

1 7. (Original) The method of claim 1 , further comprising selecting CD34- 
positive/CD38-negative/Lin-negative/ Thy- 1 -negative human progenitor cells. 

18. (Original) The method of claim 1 , wherein said differentiating agent is retinoic 

acid. 

19. (Original) The method of claim 1, wherein said differentiating agent is selected 
from the group consisting of neurotrophic factor 3, epidermal growth factor, insulin-like growth 
factor 1 and a platelet-derived growth factor. 

20. (Original) The method of claim 1, wherein said population containing protected 
neuronal cells comprises at least 50% neuronal cells. 
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Claims 21-57 (Canceled) 

58. (Previously Presented) The method of claim 1 , wherein said nucleic acid 
molecule is stably introduced into said progenitor cells. 

59. (Currently amended) A method of differentiating progenitor cells to produce a 
cell population containi ng neuronal cells protected from apoptotic cell death in vitro, comprising 
the steps of: 

(a) contacting in vitro said progenitor cells with a differentiating agent; and 

(b) introducing into said progenitor cells a nucleic acid molecule encoding a MEF2 
polypeptide or an active fragment thereof, 

thereby differentiating said progenitor cells to produce a cell population containing 
prot e cted neuronal cells protected from apoptotic cell death . 

60. (Previously presented) The method of claim 59, wherein said MEF2 polypeptide 
is human MEF2C, or an active fragment thereof. 

6 1 . (Previously presented) The method of claim 59, wherein said MEF2 polypeptide 
is constitutively active. 

62. (Previously presented) The method of claim 6 1 , wherein said constitutively 
active MEF2 polypeptide is a MEF2/VP16 fusion protein. 

63 . (Previously presented) The method of claim 6 1 , wherein said constitutively 
active MEF2 polypeptide contains one or more serine/threonine to aspartic acid/glutamic acid 
substitutions in the MEF2 transactivation domain. 

,64. (Previously presented) The method of claim 59 or claim 6 1 , further comprising 
inhibiting caspase activity in said progenitor cells. 

65. (Previously presented) The method of claim 59, wherein said progenitor cells are 
human stem cells. 



SDO 56918-1.066654.0622 



4 



09/876,187 



66. (Previously presented) The method of claim 59, wherein said progenitor cells are 
embryonic stem cells. 

67. (Previously presented) The method of claim 66, wherein said embryonic stem 
cells are human embryonic stem cells. 

68. (Previously presented) The method of claim 59, wherein said progenitor cells are 
hematopoietic progenitor cells. 

69. (Previously presented) The method of claim 68, wherein said hematopoietic 
progenitor cells are human hematopoietic progenitor cells. 

70. (Previously presented) The method of claim 59, further comprising selecting 
CD133-positive human progenitor cells. 

7 1 . (Previously presented) The method of claim 59, further comprising selecting 
CD133-positive/CD34-positive human progenitor cells. 

72. (Previously presented) The method of claim 59, further comprising selecting 
CD133-positive/CD34-negative human progenitor cells. 

73. (Previously presented) The method of claim 59, further comprising selecting 
CD133-positive/CD34-negative/CD45-negative human progenitor cells. 

74. (Previously presented) The method of claim 59, further comprising selecting 
CD34-negative/CD38-negative/Lin-negative human progenitor cells. 

75. (Previously presented) The method of claim 59, further comprising selecting 
CD34-positive/CD38-negative/Lin-negative/ Thy- 1 -negative human progenitor cells. 

76. (Previously presented) The method of claim 59, wherein said differentiating 
agent is retinoic acid. \ 

77. (Previously presented) The method of claim 59, wherein said differentiating 
agent is selected from the group consisting of neurotrophic factor 3, epidermal growth factor, 
insulin-like growth factor 1 and a platelet-derived growth factor. 
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78. (Previously presented) The method of claim 59, wherein said population 
containing protected neuronal cells comprises at least 50% neuronal cells. 

79. (Previously presented) The method of claim 59, wherein said nucleic acid 
molecule is stably introduced into said progenitor cells. 



SDO 56918-1.066654.0622 



6 



09/876,187 



REMARKS 

Claims 1-20 and 58-79 are pending and under examination. Claims 1 and 59 have been 
amended. Support for the amendments can be found throughout the specification and the claims 
as filed. In particular, support for the amendment to claims 1 and 59 can be found, for example, 
on page 16, line 26, to page 17, line 16, and page 45, lines 7-14. The preamble of claims 1 and 
59 have also been amended to provide antecedent basis for the claims as amended. Accordingly, 
these amendments do not raise an issue of new matter and entry thereof is respectfully requested. 

Regarding the Priority Claim 

Regarding the priority claim, Applicants respectfully disagree with the assertion in the 
Office Action on page 2 that parent provisional application serial No. 60/209,539, filed June 5, 
2000, fails to provide an enabling disclosure for the claimed methods. As discussed below, 
Applicants respectfully maintain that the specification provides sufficient description and 
guidance to enable the claimed methods. Accordingly, Priority should be granted to the June 5, 
2000, filing date of parent application 60/209,539. 

Rejection Under 35 U.S.C. § 1 12. First Paragraph 

The rejection of claims 1-20 and 58-79 under 35 U.S.C. § 1 12, first paragraph, as 
allegedly lacking enablement is respectfully traversed. Applicants respectfully maintain that the 
specification provides sufficient description and guidance to enable the claimed methods. 

Applicants respectfully maintain, for the reasons of record, that the specification provides 
sufficient description and guidance for the claimed methods of differentiating cells to produce a 
cell population containing neuronal cells protected from apoptotic cell death both in vivo (claims 
1-20 and 58) and in vitro (claims 59-79). Applicants maintain the position of record, in 
particular as discussed in the previous response filed February 23, 2006, regarding the references 
asserted to support a lack of enablement. Briefly, Applicants maintain that the issues that may 
exist for generating homogeneous populations of neural stem cells or the functional integration 
of donor neural stem cells and their biological properties, as discussed in Rossi and Cattaneo, 
Nat. Rev. Neurosci. 3:401-409 (2002), are not relevant to the claimed methods producing 
protected neuronal cells. In the Office Action on page 10, it is asserted that Applicants dismiss 
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the teachings of Rossi and Cattaneo as not relevant to the claimed methods "because Rossi and 
Cattaneo discuss neural stem cells." As reiterated above, it is not the discussion of neural stem 
cells, per se, that are irrelevant, rather, it is issues that may exist for generating homogeneous 
populations of neural stem cells or the functional integration of donor neural stem cells and their 
biological properties as discussed in Rossi and Caettaneo that are not relevant to the claimed 
methods of differentiating cells to produce a cell population containing neuronal cells protected 
from apoptotic cell death. 

Regarding the Cao et al. reference, J. Neurosci. Res. 68:501-510 (2002), Applicants 
maintain that this reference describes the manipulation of endogenous neural precursors as 
challenging and unsuccessful. In contrast, the claimed methods are directed to differentiating 
progenitor cells to produce a cell population containing neuronal cells protected from apoptotic 
cell death by contacting the progenitor cells with a differentiating agent and introducing a nucleic 
acid encoding a MEF2 polypeptide or active fragment thereof. Therefore, Applicants maintain 
that the issues with respect to the manipulation of endogenous neural precursors in general are 
not relevant to the claimed methods reciting specific steps for differentiating cells in vitro or in 
vivo. 

Referring to Mehler et al., Arch. Neurol. 56:780-784 (1999), Applicants respectfully 
maintain that the issues with respect to environmental cues for differentiation of neural 
progenitor cells that may or may not be present in normal or neuropathological conditions are not 
relevant to the claimed methods reciting specific steps for differentiating cells in vitro or in vivo. 
Contrary to the assertion in the Office Action on page 13, Applicants respectfully maintain that 
the claims do recite specific steps for differentiating cells. In particular, the claims recite the 
steps of contacting the progenitor cells with a differentiating agent; and introducing into the 
progenitor cells a nucleic acid molecule encoding a MEF2 polypeptide or an active fragment 
thereof, thereby differentiating the progenitor cells to produce a cell population containing 
neuronal cells protected from apoptotic cell death. 

Applicants respectfully submit that the issues discussed in the Office Action regarding 
Jackowski et al., Br. J. Neurosur e. 9:303-317 (1995), Grados-Munro et al., J. Neurosci. Res. 
74:479-485 (2003), and Filbin, Nat. Rev. 4:1-1 1 (2003), are not relevant to the claimed methods. 
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In contrast, the claimed methods are directed to differentiating progenitor cells to produce a cell 
population containing neuronal cells protected from apoptotic cell death by contacting the 
progenitor cells with a differentiating agent and introducing a nucleic acid encoding a MEF2 
polypeptide or active fragment thereof. 

Applicants respectfully maintain that Cheng et al., Blood 92:83-92 (1998), previously 
provided in the response filed September 3, 2004, provides corroborative evidence that one 
skilled in the art would have been able to introduce a nucleic acid molecule into human 
progenitor cells. In particular, Applicants respectfully maintain that the optimized retroviral 
gene-transfer protocol described by Cheng et al. is relevant to in vivo uses since such viral 
vectors are routinely used for in vivo transduction. Furthermore, Applicants respectfully 
maintain that Hanazono et al., Stem Cells 19:12-23 (2001), supports Applicants contention that 
viral vectors were routinely used for gene transfer into hemaptopoietic stem cells. 

Applicants further maintain that Zwaka and Thomson, Nat. Biotechnol. 21:319-321 
(2003), which was previously submitted with the response filed September 3, 2004, corroborates 
Applicants' position that electroporation can be used to produce stably transfected human ES 
cells. In the Office Action on page 14, it is asserted that the specification does not provide 
specific guidance for using electroporation techniques for transfecting human ES cells and that 
"only a laundry list" of techniques that could be used to introduce a nucleic acid molecule into an 
embryonic stem cell is provided. To the contrary, Applicants respectfully maintain that the 
specification teaches exemplary well known methods for introducing a MEF2 polypeptide into a 
progenitor cell such as an embryonic stem cell, including exemplary references teaching such 
well known techniques (see specification, for example, on page 54, lines 4-30). Applicants 
emphasize that the law is quite clear as to what a patent is required to teach to enable the claimed 
invention. The specification need not disclose, and preferably omits, that which is well-known 
to those skilled and already available to the public. In re Buchner, 929 F.2d 660, 661, 18 
U.S.P.Q.2d 1331, 1332 (Fed. Cir. 1991); Hybritech, Inc. v. Monoclonal Antibodies, Inc., 802 
F.2d 1367, 1384, 231 U.S.P.Q. 81, 94 (Fed. Cir. 1986), cert, denied, 480 U.S. 947 (1987); and 
Lindemann Maschinenfabrik GMBH v. American Hoist & Derrick Co., 730 F.2d 1452, 1463, 
221 U.S.P.Q. 481, 489 (Fed. Cir. 1984). Applicants respectfully maintain that, based on the 
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teachings in the specification and what was well known to those skilled in the art, one skilled in 
the art would have been enabled to make and use the methods as claimed. 

Regarding Eiges et al., Curr. Biol. 11:514-518 (2001), which was submitted in the 
response filed September 3, 2004, Applicants respectfully maintain that this reference 
corroborates Applicants' position that electroporation can be used to transfect human ES cells. 
Eiges et al. describes the successful transfection of human ES cells using electroporation and two 
commercially available transfection reagents, Fugene and ExGen 500, with ExGen 500 showing 
the highest efficiency (see Figure 1). The Office Action asserts that Eiges et al. would not have 
been available to the skilled artisan since it is a post-filing reference. However, Applicants 
respectfully maintain that Eiges et al. corroborates Applicants' position that routine transfection 
methods, including electroporation, could be used to successfully transfect human ES cells. 
Furthermore, Eiges et al. teaches that other routine transfection methods such as Fugene and 
ExGen 500 could also be used to successfully transfect human ES cells. As discussed in the 
previous response filed February 23, 2006, Applicants respectfully maintain that transfection 
methods such as Fugene and ExGene 500 were routine and available to one skilled in the art at 
the time of filing of the priority application, June 5, 2000, as corroborated by Ferrari et al., Gene 
Therapy 4:1 100-1 106 (1997), and Uyttersprot et al., Mol. Cell. Endocrin. 142:35-39 (1998). 
These references were provided to corroborate that the transfection methods for human ES cells 
described in Eiges et al. were well known and available to one skilled in the art. Applicants 
respectfully maintain that Eiges et al. describes the successful transfection of human ES cells 
using routine methods well known to those skilled in the art at the time of filing of the priority 
application and that it would have been routine for one skilled in the art to try various known 
transfection methods to successfully transfect human ES cells, as corroborated by Eiges et al. 

The Office Action refers in several places to a description of "Example 6" (see, for 
example, the paragraph bridging pages 15-16). The description in the Office Action regarding 
"Example 6" appears to refer to a different specification than the instant specification. 
Applicants point out that Example VI of the specification describes that the inhibition of MEF2 
function enhances apoptotic cell death during neuronal differentiation. 
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Applicants respectfully maintain, as discussed in the previous responses filed March 29, 
2004, and February 26, 2006, that the claimed methods of differentiating progenitor cells do not 
recite, nor do they require, a particularly "high efficiency" of transfection. Rather, one skilled in 
the art understands that cell populations stably expressing an introduced nucleic acid molecule 
can be routinely prepared using, for example, standard methods such as antibiotic selection in 
order to select for a transfected population of cells. Thus, the skilled person understands that, 
even if progenitor cells were not transfected with particularly high efficiency, one skilled in the 
art would have been able produce a population of progenitor cells predominantly or uniformly 
containing a MEF2 polypeptide using only routine methods. 

Regarding the discussion on page 17 of the Office Action relating to Milward et al., J. 
Neurosci. Res. 50:862-871 (1997), Applicants discussed Milward et al. on page 16 of the 
previous response as corroborating that differentiation can occur in vivo in injury and disease. In 
the Office Action dated August 12, 2005, it was asserted that the references by McDonald et al., 
Nat - M ed. 5:1410-1412 (1999), and Liu et al., Proc. Natl. Acad. Sci. USA 97:6126-6131 (2000), 
described "an injury model" rather than "an ongoing pathological process." Milward et al. was 
discussed in the previous response as exemplifying an "ongoing pathological process" as distinct 
from "an injury model." The Office Action on page 17 appears to indicate that the disease model 
described by Milward et al. is a genetic defect that is not considered to be "an ongoing 
pathological process." Regardless of how the disease model of Milward et al. is viewed, 
Applicants respectfully maintain that it is clearly exemplary of disease model that is not "an 
injury model" and supports Applicants' position of record. 

With respect to the Rule 132 Declaration by Dr. Lipton submitted with the previous 
response of February 26, 2006, the Office Action indicates on page 19 that the Declaration did 
not provide a nexus between the experiments described in the Declaration and the teachings in 
the specification. To provide more details of the experiments described in the previously filed 
Declaration, attached herewith is another Rule 132 Declaration by Dr. Lipton (Exhibit A with 
Exhibits 1 through 5 attached thereto), which provides additional experimental details of the 
experiments described in the previous Declaration. Applicants point out that the constitutively 
active MEF2, referred to as MEF2CA in the Rule 132 Declaration, and the dominant negative 
MEF2, referred to as MEF2DN in the Rule 132 Declaration, are described in the specification, 
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for example, on page 71, lines 17-21, and on page 80, lines 7-18. The specification also 
describes using the expression of green fluorescent protein (GFP) to identify transfected cells 
(page 80, lines 12-18). Regarding the figures referenced in the previously filed Declaration, the 
Office Action indicates on page 19 that color photographs were not provided. Applicants believe 
that color photographs were provided with the previous response, but it is unclear whether color 
photographs would appear in the scanned documents of the previously submitted response as 
processed by the Office. To make the record clear, Applicants submit herewith color 
photographs of Figures 5-1 through 5-5 (Exhibits 1-5) as referenced in the Declaration submitted 
herewith. Applicants respectfully submit that there is an appropriate nexus between the Rule 132 
Declarations previously submitted and submitted herewith and the teachings in the specification. 
Applicants submit that the Rule 132 Declaration describes experimental results showing that 
transplanted MEF2CA neural stem cells survive, migrate and differentiate into neurons in the 
ischemic mouse cerebral cortex. Applicants respectfully submit that the evidence provided in the 
attached Declaration corroborates the enablement of the claimed methods. 

For the reasons of record and as discussed above, and further in view of the corroborative 
evidence submitted previously and herewith, Applicants respectfully maintain that the 
specification provides sufficient description and guidance to enable the claimed methods. 
Accordingly, Applicants respectfully request that this rejection be withdrawn. 

Rejection Under 35 U.S.C. §112. Second Paragraph 

The rejection of claims 1-20 and 58-79 under 35 U.S.C. § 112, second paragraph, as 
allegedly indefinite is respectfully traversed. Applicants respectfully submit that the claimed 
methods are clear and definite. The specification teaches that the invention provides a method of 
differentiating progenitor cells to produce a population of neuronal cells, which is protected from 
apoptotic cell death (page 16, line 29, to page 17, line 1). Although Applicants respectfully 
submit that one skilled in the art would understand the meaning of "protected neuronal cells," 
nevertheless claims 1 and 59 have been amended to recite neuronal cells "protected from 
apoptotic cell death." Applicants respectfully submit that the claims are clear to one skilled in 
the art. Accordingly, Applicant respectfully request that this rejection be withdrawn. 
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Rejections Under 35 U.S.C. § 102 

The rejection of claims 1-4, 18, 58,62, 76 and 79 under 35 U.S.C. § 102(a) as allegedly 
anticipated by Okamoto et al., Proc. Natl. Acad. Sci. USA 97:7561-7566 (2000), is respectfully 
traversed. Applicants respectfully submit that the claimed methods are novel over Okamoto et 
al. Applicants point out that the priority application, serial No. 60/209,539, was filed June 5, 
2000. Okamoto et al. was published online on June 13, 2000. As evidence that this reference 
was published on June 13, 2000, submitted herewith as Exhibit B is a printout from the journal 
website indicating that it was published online on June 13, 2000. Applicants further point out 
that the subject matter of Okamoto et al. was substantially disclosed in priority provisinoal 
application 60/209,539. Note, for example, that Figures 6-10 of the priority provisional 
application correspond to Figures 1-5 of Okamoto et al. Applicants respectfully submit that the 
priority date of the subject application is prior to the publication date of Okamoto et al. 
Therefore, Applicants respectfully submit that Okamoto et al. is not proper prior art. 
Accordingly, Applicants respectfully request that this rejection be withdrawn. 

The rejection of claims 1, 2, 18, 58-60, 76 and 79 under 35 U.S.C. § 102(b) as allegedly 
anticipated by Krainc et al., J. Biol. Chem. 273:26218-26224 (1998), is respectfully traversed. 
Applicants respectfully submit that the claimed methods are novel over Krainc et al. 

In the Office Action in the paragraph bridging pages 21-22, Krainc et al. is described as 
disclosing that the plasmid pG/DNA, containing the N-terminal DNA binding domain of 
MEF2C, was stably transected into PI 9 cells, referring to Figure 5 and page 26222, column 2, 
paragraph 2. The referenced paragraph from Kainc et al. reads as follows: 

To gain more direct evidence that endogenous MEF2C is involved in NRJ gene 
expression in vivo, we monitored NR1 mRNA levels during neuronal 
differentiation in the presence or absence of a dominant-negative MEF2C protein. 
We stably transfected the plasmid pG/DN, which contains the cDNA sequence of 
the NH2-terminal DNA binding domain of MEF2C, into P19 cells. These cells 
differentiate into a neuronal phenotype after treatment with 13-cis-retinoic acid, 
and then express MEF2C (55) as well as glutamate receptor mRNAs (38). by 
reverse transcriptase-PCR, we observed induction of NR1 mRNA expression in 
P 1 9 cells after differentiation with 1 3-cw-retinoic acid for 7 days (Fig. 5A, lane 
4). This induction was totally abolished , however, in pi 9 cells stably expressing 
the dominant-negative MEF2C (Fig. 5A, lane 5). [emphasis added] 
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As described in the passage above and on page 26219, column 1, under "Stable Trans fection," 
the pGK/DN construct contains a dominant-negative MEF2C cDNA. In contrast, the claimed 
methods include the step of introducing into the progenitor cells a nucleic acid molecule 
encoding a MEF2 polypeptide or an active fragment thereof, thereby differentiating the 
progenitor cells to produce a cell population containing neuronal cells protected from apoptotic 
cell death. Krainc et al. provides no teaching of introducing into progenitor cells a nucleic acid 
molecule encoding a MEF2 polypeptide or an active fragment thereof. Furthermore, Krainc et 
al. provides no teaching that introducing a MEF2 polypeptide or active fragment thereof will 
produce a cell population containing neuronal cells protected from apoptotic cell death. Absent 
such a teaching, Applicants respectfully submit that Krainc et al. cannot anticipate the claimed 
methods. Accordingly, Applicants respectfully request that this rejection be withdrawn. 

The rejection of claims 1,18, 20, 59, 76 and 78 under 35 U.S.C. § 102(b) as allegedly 
anticipated by Mao et al., J. Biol. Chem. 271 : 14371-14375 (1996), is respectfully traversed. 
Applicants respectfully submit that the claimed methods are novel over Mao et al. 

In the Office Action on page 22, Mao et al. is indicated to disclose transfection of the 
mouse teratocarcinoma cell line PI 9 with a plasmid encoding MEF2A. Table 1 is referenced as 
describing expression of MEF2A and MASH1 during retinoic acid-induced PI 9 neuronal 
differentiation. The reference is asserted to further disclose that MEF2A and MASH1 are 
coordinately induced during the differentiation of PI 9 cells along a neuronal lineage and that, in 
transient transfection assays, MEF2A and MASH1 cooperatively activate gene expression. 

Applicants respectfully disagree with the assertion in the Office Action that Mao et al. 
discloses the transfection of the mouse teratocarcinoma cell line PI 9 with a plasmid encoding 
MEF2A. To the contrary, Mao et al., at best, describes transfection experiments involving 
MEF2A in CVJ. or COS cells, not PI 9 cells as asserted in the Office Action. For example, Mao 
et al. describes transient transfection assays in CVI cells, in which MEF2A and MASH1 are co- 
transfected and shown to increase CAT reporter activity (see paragraph bridging pages 14373- 
14374 and Figure 2). Mao et al. also describes transfecting MEF2A and MASH1 in COS cells 
and performing immunoprecipitation with anti-MASHl antibodies (page 14374, first column, 
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second paragraph and Figure 3). However, Mao et al. provides no teaching of transfecting PI 9 
cells with MEF2A, as asserted in the Office Action. 

Moreover, Mao et al. does not teach the claimed methods, which include the steps of 
contacting the progenitor cells with a differentiating agent; and introducing into the progenitor 
cells a nucleic acid molecule encoding a MEF2 polypeptide or an active fragment thereof, 
thereby differentiating the progenitor cells to produce a cell population containing neuronal cells 
protected from apoptotic cell death. Mao et al. provides no teaching of introducing into 
progenitor cells a nucleic acid molecule encoding a MEF2 polypeptide or an active fragment 
thereof. Furthermore, Mao et al. provides no teaching that introducing a MEF2 polypeptide or 
active fragment thereof will produce a cell population containing neuronal cells protected from 
apoptotic cell death. Absent such a teaching, Applicants respectfully submit that Mao et al. 
cannot anticipate the claimed methods. Accordingly, Applicants respectfully request that this 
rejection be withdrawn. 

The rejection of claims 1, 2, 18, 58-60, 76 and 79 under 35 U.S.C. § 102(b) as allegedly 
anticipated by Skerjanc et al., FEBS Lett. 472:53-63 (2000)(hereinafter Skerjanc et al., 2000), as 
evidenced by Skerjanc et al, J. Biol. Chem. 273:34904-34910 (1998)(hereinafter Skerjanc et al., 
1998), is respectfully traversed. Applicants respectfully submit that the claimed methods are 
novel over Skerjanc et al., 2000. 

Applicants respectfully submit that Skerjanc et al., 2000, does not teach the claimed 
methods. With respect to the comments in the Office Action on page 23 regarding this reference, 
first, Applicants respectfully disagree with the assertion that Skerjanc et al., 2000, "discloses that 
MEF2C can induce neurogenesis when overexpressed in PI 9 cells," referring to page 53, column 
1, paragraph 2, and abstract. As indicated in the Office Action, Skerjanc et al., 1998, describes 
generating the P19[MEF2C] cells, which overexpress MEF2C. As discussed in Skerjanc et al., 
1998, MEF2C expression initiated cardiomyogenesis (see abstract in Skerjanc et al., 1999; see 
also Table 1 in Skerjanc et al., 2000), not neurogenesis as asserted in the Office Action. 

Second, Skerjanc et al., 2000, indicates that "PI 9 cells differentiate into neuroectodermal 
lineages when aggregated with retinoic acid but not when aggregated with ME 2 SO [DMSO] or in 
the absence of retinoic acid" (page 54, left column, first sentence under "Results and 
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discussion"). Thus, DMSO does not cause PI 9 cells to differentiate into neuroectodermal 
lineages, in contrast to retinoic acid. The specification teaches that a "differentiating agent" is a 
naturally occurring or synthetic cytokine, growth factor or other compound that causes or 
enhances a progenitor cell to have on or more characteristics of a neuronal cell (page 46, lines 
18-22). Exemplary differentiating agents include retinoic acid, neurotrophic factor 3, epidermal 
growth factor, insulin-like growth factor- 1 , and platelet derived growth factor. Moreover, 
Skerjanc et al., 2000, does not teach the claimed methods, which include the step of introducing 
into the progenitor cells a nucleic acid molecule encoding a MEF2 polypeptide or an active 
fragment thereof, thereby differentiating the progenitor cells to produce a cell population 
containing neuronal cells protected from apoptotic cell death. Skerjanc et al., 2000, provides no 
teaching of introducing into progenitor cells a nucleic acid molecule encoding a MEF2 
polypeptide or an active fragment thereof. Furthermore, Skerjanc et al„ 2000, provides no 
teaching that introducing a MEF2 polypeptide or active fragment thereof will produce a cell 
population containing neuronal cells protected from apoptotic cell death. Absent such a 
teaching, Applicants respectfully submit that Skerjanc et al., 2000, cannot anticipate the claimed 
methods. Accordingly, Applicants respectfully request that this rejection be withdrawn. 

In light of the amendments and remarks herein, Applicants submit that the claims are 
now in condition for allowance and respectfully request a notice to this effect. The Examiner is 
invited to call the undersigned agent if there are any questions. 
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To the extent necessary, a petition for an extension of time under 37 C.F.R. 1.136 is 
hereby made. Please charge any shortage in fees due in connection with the filing of this paper, 
including extension of time fees, to Deposit Account 502624 and please credit any excess fees to 
such deposit account. 

Respectfully submitted, 
McDERMOTT WILL & EMERY LLP 



00. 



Deborah L r Cadena 
Registration No. 44,048 

4370 La Jolla Village Drive, Suite 700 Please recognize our Customer No. 41552 
San Diego, CA 92122 as our correspondence address. 

Phone: 858.535.9001 DLCrllf 
Facsimile: 858.597,1585 
Date: July 19, 2007 
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Docket No.: 066654-0622 



PATENT 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicant t Lipton, Stuart A., et al. 

Appl.No. .* 09/876,187 

Filed : June 05, 2001 

Title • METHODS OF DIFFERENTIATING 



Customer No.: 41552 
Confirmation No. ; f 5845 



AND PROTECTING CELLS BY 
MODULATING THE P38/MEF2 
PATHWAY 



Grp./A.U. 
Examiner: 



1632 

Anne Marie Falk 



Declaration Pursuant to 37 C.F.R. S 1.132 



Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 



Sir: 



I, Stuart A. Lipton, declare as follows: 

1) I am the Stuart A. Lipton who is named as a co-inventor on the above-identified 
patent application. 

2) I understand that the claims stand rejected, in part, as allegedly lacking 
enablement. 

3) Experimental results are presented herewith that corroborate the enablement of 
the claimed methods. 

4) For generation of neuronal cells from mouse embryonic stem cells, embryonic 
stem (ES) cells engineered with MEF2CA (constitutively active, MEF2C 1-1 17/VP16) or 
MEF2DN (dominant negative, MEF2C 1-105 flag) and an enhanced green fluorescent protein 
(EGFP) reporter gene under the control of a Nestin/tk promoter were used. The undifferentiated 
D3 ES cell line was cultured on gelatin-coated plates deprived of feeder cells. Cells were 
trypsinized into single cells and transfected with pNestin/TKMEF2CA, pNestin/TK-MEF2DN, 
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or pNestin/TKEGFP by electroporation (0.25 kV, 500mF). Cells were resuspended in a 
complete medium and placed in 100-mm bacterial grade dishes to allow the cells to aggregate in 
suspension in the absence of leukemia inhibitory factor (LIF). This is defined as day 0 of 
embryoid body (EB) formation. On day four, all-trans retinoic acid (RA, 5 uM) was added and 
left for the last four days. On day six, in addition to all-trans RA, 200 ug/mL Geneticin (G418) 
was added to the EBs, and EBs were maintained for two more days. Geneticin is used to 
eliminate non-transfected cells from the mixed population of differentiated ES cell progeny. The 
transfected clones were selected by growth in the presence of G418 (200mg/ml). The selected 
clones were then screened by the expression of EGFP, and the clones showing the highest levels 
of expression were chosen for further expansion and differentiation experiments. Wild-type D3 
and EGFP transformed ES cells were used as controls. After eight days, the embryoid bodies 
were dissociated and plated on tissue culture plates for expansion and subcloning in serum-free 
medium containing bFGF and EGF. 

5) For lineage selection of EGFP-positive neuronal progenitors, embryoid bodies 
expressing EGFP began to appear within less than one day after addition of RA and G418. 
These EGFP-positive primary EBs contained neural stem cells (NSCs), including neuronal and 
glial progenitors, in different states of differentiation. EBs showing the highest levels of EGFP 
expression were chosen for further subcloning. Using EGFP-positive EBs as the source, 
MEF2CA-ES-derived or control EGFP-ES-derived EBs were mechanically dissociated and 
plated in a defined serum-free medium in the presence of a mitogenic factor (EGF or bFGF). 
Neural stem cells began to proliferate after about 24 hours in culture and formed small clonal 
clusters of cells by two days. The clusters continued to grow in size, and by day 3-5 the 
majority of the clusters detached from the substrate and floated in suspension. By day seven, the 
clonal clusters, called neurospheres, typically measured 100-200 um in diameter, were composed 
of approximately 10,000 cells and were ready to be passaged. Neurospheres were mechanically 
dissociated into a single cell suspension and replated under the same conditions as the primary 
culture. All these mitotic cells were green, indicating they were proliferating nestin-positive 
neural stem cells, a conclusion supported by staining experiments in which an antibody was used 
that recognizes the intermediate filament protein nestin. In addition to expression of EGFP, the 
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mitotic MEF2CA-ES-derived neuronal progenitors also expressed a constitutively active form of 
MEF2. In contrast, MEF2 expression could not be detected in control progenitors. 

6) Immunocytochemistry studies were performed two days after plating in the culture 
condition with FGF2 and EGF. The proneuronal basic helix-loop-helix (bHLH) transcription 
factor MASH1 is a positive regulator of neurogenesis. The proneuronal bHLH transcription 
factor MASH1 was upregulated in MEF2CA-ES-derived neuronal progenitor cells. Compared to 
control EGFP-ES-derived progenitor cells, a high percentage of NCAM-positive cells were also 
found in MEF2CA-ES-derived neuronal progenitor cells. Similarly, increased expression of 
another neuronally restricted protein, doublecortin (Dcx), was also observed in MEF2CA-ES 
derived neuronal progenitor cells. 

7) Mice were injected with a small number (50,000 cells) of control or MEF2CA- 
ES-derived neuronal progenitors labeled with bromodeoxyuridine (BrdU) along the anterior- 
posterior axis of the ipsilateral cortex one day after a 60-minute transient middle cerebral artery 
occlusion (tMCAO) (Exhibit 1, Figure 5-1). Labeling with BrdU allows visualization of viable 
grafted cells that are capable of dividing. At 1 day post-grafting, the cells were uniformly and 
heavily labeled and clustered at the center of the injection site. Four weeks later, brain sections 
were stained with anti-green fluorescent protein antibody to identify the transplanted cells. Large 
numbers of the transplanted MEF2CA-ES-derived neuronal progenitor cells survived around the 
injection site and expressed the immature neuronal marker p-tubulin II (TUJ1) (Exhibit 2, Figure 
5-2). A number of MEF2CA-ES-derived neuronal progenitor cells migrated out from the 
injection site into the ischemic core. These results show that MEF2CA-ES -derived neuronal 
progenitors can survive in ischemic mouse brain. 

8) At 1 day post-transplantation, all of the grafted cells expressed EGFP. Then 
EGFP was down regulated in the majority of the cells in the days following engrafting. This 
down regulation of EGFP label occurred because as the MEF2CA-ES-derived neuronal 
precursor cells matured into neurons, less nestin was expressed and hence the nestin/tk promoter 
which drives EGFP expression was gradually turned off. Therefore, to better visualize the 
pattern and fate of engrafted cells in vivo, MEF2CA neuronal progenitor cells were labeled with 
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cell tracker green (CTG) before transplantation. Cell Tracker Green can freely pass through cell 
membranes and, once inside a cell, undergoes a series of specific reactions, producing a cell- 
impermeant fluorescent dye that is susceptible to aldehyde fixatives. This probe is retained in 
living cells and is not transferred among adjacent cells in a population. Eight weeks later, mice 
brains were perfused and sectioned. Immunofluorescence labeling for any remaining EGFP 
using anti-EGFP antibody along with the CTG label to identify the transplanted cells was 
combined with labeling for NeuN in order to identify neurons (Exhibit 3, Figure 5-3). Note the 
NeuN immunoreactive neurons (red, open arrow) forming the granule cell layer of the dentate 
gyrus. The yellow color indicates grafted cells adjacent to the lesion site doubled-labeled for 
NeuN (red) and GFP (green). Cells did not survive when transplanted into the lesion cavity but 
did survive when transplanted adjacent to the lesion cavity. Representative images show 
differentiation of transplanted MEF2CA-ES-derived neuronal progenitor cells (green) into 
neurons (NeuN in red) at low (Exhibit 3, Figure 5-3), medium and high magnification (Exhibit 4, 
Figure 5-4). Low magnification shows the distribution of green transplanted cells (red arrows) 
within the tissue, appearing yellow (black arrows) when stained for NeuN. Medium 
magnification shows the migration of grafted cells into the ischemic area. The higher 
magnification insert confirmed the co-labeling of both markers in the same cell. Virtually all of 
transplanted cells migrating from the graft were neuronal, not astrocytic. These results show the 
distribution and differentiation of transplanted MEF2C A-neuronal progenitor cells eight weeks 
post-implantation in adult mouse ischemic brain. None of the injected cells formed teratomas. 

9) Following grafting of these genetically labeled, EGFP/CTG-positive, MEF2CA- 
engineered neuronal precursors into the mouse ischemic brain, functional characterization of the 
engrafted cells was performed by electrophysiology using patch electrodes in current-clamp and 
voltage-clamp modes. EGFP/CTG-positive cells were detected with neuronal morphology in 
acute hippocampal slices eight weeks following transplantation. Action potentials were 
recorded, which were blocked by the addition of 1 uM tetrodotoxin (Exhibit 5, Figure 5-5A). 
Miniature excitatory postsynaptic currents (mESPCs), recorded under voltage clamp, indicated 
that the engrafted cells had made synaptic connections (Exhibit 5, Figure 5-5B). Fluorescence 
and IR-DIC imaging of live slices allowed electrophysiological recordings from EGFP/CTG- 
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positive cells. No gross morphological malformations or damage to the hippocampus owing to 
the injection procedure was seen, in any of the grafted animals. Data were collected from 20 cells 
recorded from 20 slices that were prepared from a total of 10 animals. These results describe the 
electrical properties of transplanted MEF2CA-ES-derived cells. 

10) In conclusion, these results show that transplanted MEF2CA neuronal stem eel Is 
survive, migrate and differentiate into neurons in the ischemic mouse cerebral cortex. 

1 hereby declare that all statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to be true; and further that these 
statements are made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code and that any such willful false statement may jeopardize the validity of the application or 
any patent issued thereon. 
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Figure 5-1: Time line for stem cell transplantation in a mouse model of 
stroke. The middle cerebral artery was occluded (MCAO) for 1 hour, 
followed by 24 hours reperfusion. The next day, MEF2CA-ES-derived cells 
or control EGFP-only-ES-derived cells were injected into the lesion site. 
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Figure 5-2. Neuronal differentiation of grafted MEF2CA-NSCs in acute 
mouse stroke model one month after transplantation. 

Data showing distribution of transplanted cells one-month post-grafting. 
The vast majority of the transplanted MEF2CA-ES-derived progenitor cells 
expressed the early neuronal marker TuJl. In contrast, virtually none of the 
EGFP-only cells expressed TuJl , Scale bar is equivalent to 25 \ua for all 
panels. 
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Figure 5-3. Distribution and differentiation of transplanted MEF2CA-NPCs 
8 weeks post-implantation in adult mouse ischemic brain. 

Representative images showing differentiation of transplanted MEF2CA-ES 
derived neuronal progenitor cells (green) into neurons (NeuN, red) at low 
power magnification (2x). Transplanted cells that differentiated into 
neurons were dual-labeled and thus yellow and are located outside of the 
ischemic core (*). DAPI (blue) labeled cell nuclei. Scale bar is equivalent to 200 urn 
all panels. 
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Figure 5-4. Distribution and differentiation of transplanted MEF2CA-NPCs 
8 weeks post-implantation in adult mouse ischemic brain at 
higher magnification. 

(A-C) Medium magnification (lOx) revealed widespread migration of 
engrafted MEF2CA-ES-derived neuronal progenitor cells into host brain 
parenchyma. (D) Higher magnification (box in A) confirmed co-labeling of 
transplanted neuronal progenitor cells (green) and NeuN (red), identifying the 
cells as engrafted neurons (yellow). Scale bar is equivalent to 200 urn for A, 
B, C (Inset, 15 urn). 
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Figure 5-5. Functional characterization of a representative engrafted 
MEF2CA-NPCs by electrophysiology. (A) Hippocampal slice recording 
under current clamp with a patch electrode. Action potentials were present (left) and 
blocked by addition of tetrodotoxin (TTX). (B) The presence of miniature excitatory 
postsynaptic currents (mEPSCs) indicate that the engrafted cells had formed 
functional synapses. 
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Myocyte enhancer factor 2 (MEF2) is in the MADS 
(MCMlagamous-deficiens-serum response factor) family of 
transcription factors. Although MEF2 is known as a 
myogenic factor, the expression pattern of the MEF2 family 
of genes (MEF2A-D) in developing brain also suggests a 

role in neurogenesis. Here we show that transfection with MEF2C, the predominant form in mammalian 
cerebral cortex, induces a mixed neuronal/myogenic phenotype in undifferentiated P19 precursor cells. 
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